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Importance.The anticoagulant warfarin has been shown to interact with other medications, vitamin K containing foods, and over-
the-counter products. These interactions may inhibit or potentiate the effect of warfarin, resulting in serious clotting or bleeding
events.Observations.We report the case of an 84-year-old womanwith atrial fibrillation, prescribed warfarin inMay 2010 for stroke
prevention. Her international normalized ratio (INR)was stable until April 2013, when she was prescribedAREDS (Age Related Eye
Disease Study) formula pills, an eye vitamin compound, to slow the progression of age-related macular degeneration. This change
was not reported to the Anticoagulation Service. Eighteen days later, she presented to the ED with groin and back pain and an INR
of 10.4. An abdominal CT revealed a retroperitoneal hemorrhage with extension in multiple muscles. Both warfarin and AREDS
were discontinued and the patient was discharged to subacute rehabilitation.This case was reviewed by the Anticoagulation Service
and actions were taken to prevent similar adverse events. Conclusions.This report provides an example of the potential danger of
supplement use, in this case, AREDS formula, in patients prescribed warfarin, and the importance of communicating medication
changes to the providers responsible for warfarin management.

1. Background

The anticoagulant warfarin is prescribed for a range of
cardiovascular conditions, mostly for thromboprophylaxis.
Although proven efficacious, warfarin is often tedious to
manage, requiring frequent monitoring of the international
normalized ratio (INR). It has been estimated that 10–16%
of patients treated with warfarin will have a major bleeding
event [1]. As a vitamin K antagonist, warfarin has been
shown to interact with other medications, foods, and over-
the-counter products [2]. These interactions may inhibit
or potentiate the anticoagulant effect of warfarin, resulting
in serious clotting or bleeding events. We report a case
study involving an elderly female with atrial fibrillation who
experienced spontaneous retroperitoneal bleeding after being
prescribed an oral vitamin supplement for prevention of
macular degeneration, AREDS (Age Related Eye Disease
Study) formula, while taking warfarin.

2. Case Study

V.S. is an 84-year-old female with a history of paroxysmal
atrial fibrillation, hypertension, hypothyroidism, glaucoma,
cataract surgery, and right total hip arthroplasty. She began
warfarin in May 2010 with a CHADS

2
score of 2 and target

INR range of 2.0 to 3.0. She was referred to the anticoagula-
tion service at a large tertiary care center that manages yearly
over 3,500 patients who are prescribed warfarin. The patient
underwent scheduled INR testing per guidelines used by the
service and continued treatment with warfarin as instructed,
with fairly consistent INRs.

On March 20, 2013, she was referred to ophthalmology
for complaints of “spots in vision.” Her vision changes were
attributed to age-related macular degeneration and she was
switched from lutein to AREDS formula, a vitamin supple-
ment thought to slow progression of the disease [3]. The next
day, she had her INR checked and received a letter 4 days
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Figure 1: Timeline showing the patient’s weekly warfarin dose (mgs), INR results, and events.

later via standardized protocol notifying her that her INR
was 1.9 and that she should remain on her current dose of
warfarin.There was nomention of the AREDS formula in the
documentation by the anticoagulation service and because
the INR was only slightly below range, the next INR was
scheduled for April 15, 2013 (∼3 weeks later).

On the morning of April 8, 2013, she was seen for an
urgent orthopedic visit after awakening with groin pain the
previous night. V.S. described the pain as beginning the
day before, while standing for a prolonged period. She was
advised to use a walker, apply ice to the affected area, and use
NSAIDs.

That evening, with progressively worsening pain, she
presented to the Emergency Department with complaints of
right groin and back pain. Physical exam revealed exquisite
tenderness in her groin. An emergent abdominal CT scan
revealed retroperitoneal hemorrhage with extension into
multiple muscles.

Her INR on admission to the ED was 10.4 (Figure 1). She
was given 10mgs of oral vitamin K, and she was admitted
and transfused with 3 units of fresh frozen plasma and 2
units of packed red blood cells. Both warfarin and AREDS
were discontinued and she was discharged four days later to
a subacute rehabilitation facility.

3. Discussion

Supplement use in the United States is highly prevalent.
Regular supplement use by the general population in the
United States rose over the last twenty years, from 23.2% in
1987 to 49% in 2006 [4, 5]. Dietary supplements are used
at an even greater level by the elderly American population,

reported at 71% in 2005 [6]. Studies have shown that Amer-
icans generally use supplements to treat chronic problems,
such as back pain, fatigue, anxiety, depression, headaches,
and insomnia [7]. Those without chronic health issues state
that they use dietary supplements for general health andwell-
being [8, 9]. Frequently, supplements/vitamins are perceived
as being harmless, since they are available for purchase
without a prescription.

The Age Related Eye Disease Study (AREDS) was an
investigational study through the National Eye Institute
which examined the use of eye antioxidants in the treatment
of macular degeneration [3]. The study showed that patients
with macular degeneration may slow the progression of the
disease by taking an oral vitamin supplement containing
copper; zinc; and high doses of vitamins A, C, and E, now
referred to as AREDS formula (Table 1).

AREDS Report number 8 addressed the prevalence of
adverse events within the study population [3]. In the report,
possible adverse events are broken into two categories: those
associated with antioxidants (including vitamin E) and those
associated with zinc [3].The AREDS investigators designated
the primary adverse event cause as either a circulatory
event or a skin/subcutaneous tissue event. The prevalence of
adverse events among patients in the antioxidant group was
0.3% for circulatory events and 2.2% for skin/subcutaneous
tissue events [3]. The prevalence of bleeding events was not
reported explicitly in the study, although it should be noted
that patients were warned about possible adverse effects from
vitamin E, including an increased risk for hemorrhagic stroke
[3].

Small clinical trials and case reports have offered conflict-
ing opinions on the interaction of vitamin E and warfarin,
although some have concluded vitamin E was responsible
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Table 1: AREDS formula daily dose (4 tablets).

Type of supplement Amount % Daily value
Vitamin A (100% as beta-carotene) 28,640 IU 573%
Vitamin C (ascorbic acid) 452mg 753%
Vitamin E (dl-alpha-tocopheryl acetate) 400 IU 1333%
Zinc (zinc oxide) 69.6mg 464%
Copper (cupric oxide) 1.6mg 80%
Supplement information for Ocuvite Preservision AREDS formula tablets:
Bausch + Lomb Website. http://www.bausch.com/en/ECP/Our-Products/Eye-Vitamins/Age-Related-Eye-Vitamins-ECP/Preservision-Eye-Vitamins-ECP.
Accessed 8/14/13.

for the potentiation of warfarin’s anticoagulant effect [10].
A case study reported a warfarin patient who initiated a
regimen of 1200 IU daily vitamin E, which shortly led to the
development of hematuria and ecchymoses, as well as an
increased INR [11]. After stopping vitamin E and allowing
his INR to return to therapeutic range, the patient initiated a
regimen of 800 IU daily vitamin E, again leading to increased
INR and ecchymoses [11]. Conversely, in a small trial of
12 patients taking between 100 and 400 IU of vitamin E
alongsidewarfarin no patients experienced a clinical bleeding
state [12]. A similar study of 12 patients on higher doses
of vitamin E (1200 or 800 IU) showed similar results [13].
Although these small studies did not show significant adverse
events, there still appears to be some patients who do have
a reaction to vitamin E supplementation alongside warfarin
anticoagulation. A proposed mechanism for this warfarin
potentiation is direct inhibition of the vitamin K-dependent
carboxylase by vitamin E quinone [14]. Regarding interaction
between warfarin and AREDS supplementation, information
is very limited, although one case report concluded AREDS
vitamins were responsible for increased INR and extensive
bruising [15].

V.S. reported no alteration in her medications or eating
patterns. Having taken warfarin for two years prior to this
event, she was familiar with the typical warfarin-associated
precautions, including the need to be consistent with con-
sumption of high vitamin K containing foods and notifying
the anticoagulation services of medication changes. During
a follow-up clinic visit, she noted that because she was
prescribed “eye vitamins,” she did not feel the necessity to
inform the service.

There was no documentation that the ophthalmologist
acknowledged the potential interaction between AREDS and
warfarin or educated V.S on the potential risks. Furthermore,
there was no correspondence between the patient or oph-
thalmologist and the anticoagulation service regarding the
prescription for AREDS.

Two months after this incident, this case was reviewed
by a panel of clinicians from the anticoagulation service who
meet regularly to discuss adverse events related to warfarin
and determine the probable cause of the event.This team con-
sists of the physician medical director, nurse administrator,
a PharmD, and nurses involved with the patient cases being
discussed. The panel found no other causes of the elevated
INR besides the AREDS formula.

This and other cases of adverse events while on war-
farin are routinely reviewed as part of a quality initiative
within the Michigan Anticoagulation Quality Improvement
Initiative (MAQI2), a consortium supported by Blue Cross
Blue Shield of Michigan (BCBSM) involving seven organized
anticoagulation services in Michigan. The Adverse Event
Root Cause Analysis (ARC) is one example of several quality
improvement strategies currently being conducted at the
seven sites.

4. Process Changes

After theARCPanel’s review of the case, the following actions
were taken to prevent similar adverse events.

(A) The MAQI2 Project Coordinator contacted the
Department of Ophthalmology, including the Chief
of the Retina Division and Chief of Clinical Practice
to report the case.

(B) The patient visit summary, as part of the electronic
medical record (EMR), was modified to inform
patients taking warfarin to contact the anticoagula-
tion service if they are prescribed AREDS formula.

(C) An alert was created and delivered to all clinical
faculties in the Ophthalmology Department.

(D) All anticoagulation services participating in the
MAQI2 consortiumwere notified of the adverse event
and process changes made.

5. Conclusion

This case report provides an example of the potential danger
of supplement use in patients taking warfarin and illus-
trates how these interactions may not be widely known by
providers unfamiliar with anticoagulation. Furthermore, this
case proves the importance of communicating medication
changes, even for vitamin supplements, to the providers
responsible for warfarin management.

As a result of this event, several important process
changes were made, including changing the EMR to inform
patients of possible interactions and informing the Ophthal-
mology Department of the adverse event. The careful review
and changes to process of care for a large number of warfarin
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providers demonstrate the positive impact of participation in
quality improvement registries.

Conflict of Interests

Doctor James Froehlich provides consulting for Sanofi-
Aventis, Ortho-McNeil, and Merck, but none of the other
authors has conflict of interests.

Acknowledgments

Thisworkwas funded by the BlueCross/Blue Shield ofMichi-
gan. Dr. James Froehlich’s research grants include Sanofi-
Aventis, Blue Cross/Blue Shield of Michigan, Mardigian
Foundation, and the Fibromuscular Dysplasia Society of
America.

References

[1] D. K. Wysowski, P. Nourjah, and L. Swartz, “Bleeding compli-
cations with warfarin use: a prevalent adverse effect resulting in
regulatory action,” Archives of Internal Medicine, vol. 167, no. 13,
pp. 1414–1419, 2007.

[2] A. M. Holbrook, J. A. Pereira, R. Labiris et al., “Systematic over-
view of warfarin and its drug and food interactions,” Archives of
Internal Medicine, vol. 165, no. 10, pp. 1095–1106, 2005.

[3] Age-Related Eye Disease Study Research Group, “A random-
ized, placebo-controlled, clinical trial of high-dose supplemen-
tation with vitamins C and E, beta carotene, and zinc for age-
related macular degeneration and vision loss: AREDS report
no. 8,” Archives of Ophthalmology, vol. 119, no. 10, pp. 1417–1436,
2001.

[4] A. E.Millen, K.W. Dodd, and A. F. Subar, “Use of vitamin, min-
eral, nonvitamin, and nonmineral supplements in the United
States: the 1987, 1992, and 2000 National Health Interview
Survey results,” Journal of the AmericanDietetic Association, vol.
104, no. 6, pp. 942–950, 2004.

[5] R. L. Bailey, J. J. Gahche, C. V. Lentino et al., “Dietary supple-
ment use in the United States, 2003–2006,” Journal of Nutrition,
vol. 141, no. 2, pp. 261–266, 2011.

[6] S. S. Kishiyama, M. J. Leahy, T. A. Zitzelberger et al., “Patterns
of dietary supplement usage in demographically diverse older
people,” Alternative Therapies in Health and Medicine, vol. 11,
no. 3, pp. 48–53, 2005.

[7] D. M. Eisenberg, R. B. Davis, S. L. Ettner et al., “Trends in alter-
native medicine use in the United States, 1990–1997: results of a
follow-up national survey,”The Journal of the AmericanMedical
Association, vol. 280, no. 18, pp. 1569–1575, 1998.

[8] D. D.Hensrud, D. D. Engle, and S.M. Scheitel, “Underreporting
the use of dietary supplements and nonprescription medi-
cations among patients undergoing a periodic health examina-
tion,”Mayo Clinic Proceedings, vol. 74, no. 5, pp. 443–447, 1999.

[9] D. W. Kaufman, J. P. Kelly, L. Rosenberg, T. E. Anderson, and
A. A.Mitchell, “Recent patterns of medication use in the ambu-
latory adult population of the United States: the Slone survey,”
Journal of the American Medical Association, vol. 287, no. 3, pp.
337–344, 2002.

[10] A. M. Heck, B. A. DeWitt, and A. L. Lukes, “Potential interac-
tions between alternative therapies andwarfarin,”TheAmerican

Journal of Health-System Pharmacy, vol. 57, no. 13, pp. 1221–1227,
2000.

[11] J. J. Corrigan Jr. and F. I. Marcus, “Coagulopathy associated
with vitamin E ingestion,” Journal of the AmericanMedical Asso-
ciation, vol. 230, no. 9, pp. 1300–1301, 1974.

[12] J. J. Corrigan Jr. and L. L. Ulfers, “Effect of vitamin E on pro-
thrombin levels in warfarin-induced vitamin K deficiency,”The
American Journal of Clinical Nutrition, vol. 34, no. 9, pp. 1701–
1705, 1981.

[13] J. M. Kim and R. H. White, “Effect of vitamin E on the
anticoagulant response to warfarin,” The American Journal of
Cardiology, vol. 77, no. 7, pp. 545–546, 1996.

[14] P.Dowd andZ. B. Zheng, “On themechanismof the anticlotting
action of vitamin E quinone,” Proceedings of the National
Academy of Sciences of the United States of America, vol. 92, no.
18, pp. 8171–8175, 1995.

[15] J. Pabla, “Poster 79: nutritional supplements and bleeding in
ARMD,”Optometry—Journal of the American Optometric Asso-
ciation, vol. 77, no. 6, pp. 297–297, 2006.


